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(54) Self-moving vacuum cleaner 

(57) A self-moving cleaner has main body 1 com- 
prising intake opening 9 for suctioning dust, electric 
blower 7 for generating airflow to suction the dust, dust 
receiver 1 0 for collecting the dust suctioned by the elec- 
tric blower 7, rollers 1 1 driven by drive motors (3 and 4) , 
power source 8 for supplying electric power to the elec- 
tric blower 7 and the drive motors (3 and 4), sensors (2 
and 12) for optically detecting a distance to an obstacle, 
and enclosure 16 containing therein the electric blower 
7, the dust receiver 9, the power source 8, and the sen- 
sors (2 and 1 2), wherein the enclosure 1 6 is constructed 
transparent or semitransparent, and the sensors (2 and 
1 2) transmit and receive light through the enclosure 1 6. 
Thus provided is the self-moving cleaner that can accu- 
rately detect a position of its own main body even with 
a reduced cost. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a self-moving 
cleaner having a main body with self -moving function 
for automatically cleaning a surface to be cleaned. 

BACKGROUND OF THE INVENTION 

[0002] A self-moving cleaner hitherto known is provid- 
ed with moving means for moving a main body, a direc- 
tion sensor for detecting a moving direction of the main 
body, a distance sensor for measuring a distance to an 
obstacle around the main body, control means for con- 
trolling the moving means according to the direction 
sensor and the distance sensor, an electric blower for 
suctioning dust on a floor surface, and a battery serving 
as a power source for supplying electric power to the 
entire main body, wherein the cleaner first travels along- 
side of walls, and then travels inner area under control 
of the direction sensor. It has been a common practice 
to place detectable objects such as reflecting plates, 
markers, magnets that produce magnetism, antennas 
that generate radio waves, and the like on the walls of 
a room, in order to allow the cleaner recognize prede- 
termined locations by detecting them with the sensors 
mounted to the main body. Otherwise, there has been 
a problem of requiring a complicated process for the 
cleaner to accurately detect a position of its own main 
body based on a moving direction and a distance of trav- 
el. 

[0003] Besides, the main body is covered with an en- 
closure, which generally is opaque. It has therefore had 
another problem in which parts of the enclosure where 
light (i.e. infrared rays) pass through need to be con- 
structed transparent in order for a plurality of sensors to 
transmit and receive the light (infrared rays) to detect a 
distance, thereby making the enclosure complex in 
structure and increase in cost. 

SUMMARY OF THE INVENTION 

[0004] A self-moving cleaner of this invention has a 
main body, which comprises an intake opening for suc- 
tioning dust covering a surface being cleaned, an elec- 
tric blower for generating airflow to suction the dust, a 
dust receiver for collecting the dust suctioned by the 
electric blower, a roller defining moving means to be 
driven by a drive motor, a power source for supplying 
electric power to the electric blower and the drive motor, 
a sensor for optically detecting a distance to an obstacle, 
a heat source, and the like, and an enclosure containing 
the electric blower, the dust receiver, the power source, 
and the sensor, wherein the enclosure is constructed 
transparent or semitransparent, and the sensor trans- 
mits and receives light through the enclosure. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0005] 

5 Fig. 1 is a perspective view of a self-moving cleaner 
representing a first exemplary embodiment of the 
present invention; 

Fig. 2 is a plan view of a room depicting a travelling 
path alongside of walls; 

io Fig. 3 is a diagram designating moving directions; 
Fig. 4 is a block diagram of controller; 
Fig. 5 is a plan view of a room depicting a travelling 
path inside thereof according to a second exempla- 
ry embodiment of the invention; 

15 Fig. 6 is another plan view of the room depicting a 
travelling path according to a third exemplary em- 
bodiment of the invention, after the cleaner has de- 
tected as having complete a full round; 
Fig, 7 is another plan view of the room as the clean- 

20 er is standing in a corner thereof; 

Fig. 8 is a plan view of the room, which pertains to 
a fourth exemplary embodiment of the invention; 
Fig. 9 is another plan of the room, which pertains to 
a fifth exemplary embodiment of the invention; 

25 Fig. 1 0 is still another plan view of the room, which 
pertains to a sixth exemplary embodiment of the in- 
vention; and 

Fig. 11 is yet another plan view of the room, which 
pertains to a seventh exemplary embodiment of the 
30 invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 [0006] A first exemplary embodiment will be de- 
scribed hereinafter with reference to Fig. 1 through Fig. 
4. 

[0007] In Fig. 1 , main body 1 is provided with intake 
opening 9 in a bottom forward section, and so construct- 
or? ed that it suctions dust covering a surface being cleaned 
through the intake opening 9. Electric blower 7 gener- 
ates airflow to suction the dust, and it is in communica- 
tion with the intake opening 9 through dust receiver 10 
in such a manner that the dust suctioned by the electric 
45 blower 7 from the intake opening 9 is collected into the 
dust receiver 10. 

[0008] A power source comprises battery 8 consisting 
of a plurality of rechargeable secondary batteries, and 
it supplies electric power to the electric blower 7 and 

50 drive motors, which will be described later. Distance 
sensor 2 emits light (i.e. infrared ray), and measures a 
distance according to an angle between the emitted light 
and reflected light returned from an obstacle such as 
home furniture. There are plurality of distance sensors 

55 2 mounted to a forward section, sides, and a rear section 
of the main body 1 . Level sensor 1 2 detects a difference 
in level of the surface (i.e. floor surface) to be cleaned. 
The level sensor 12 is constructed into a like structure 
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as the distance sensor 2, and it is mounted to each cor- 
ner of the main body 1 in a manner to face slantingly 
downward. 

[0009] Rollers 11 serve as travelling means for mov- 
ing the main body 1 . They are mounted to both right and 
left sides of the main body 1 , and driven independently 
by right drive motor 3 and left drive motor 4. Each of the 
drive motors comprises a geared motor having a built- 
in reduction gear (not show in the figure). 
[0010] Panel switch 14 mounted to an upper surface 
of the main body 1 has a function of displaying charac- 
ters and the like, as well as a function of turning on and 
off when it is touched. First indicators 1 8 display a state 
of detection made by the distance sensors 2 and the 
level sensors 12. They consist of light emitting diodes, 
and each is mounted above every one of the level sen- 
sors 12 mounted to the corners of the main body 1 of 
the cleaner. Second indicator 13 displays operating con- 
ditions of the electric blower 7, the drive motors and the 
like, as well as a state when the main body 1 stops op- 
eration, and it is mounted to the upper surface of the 
main body 1 . It consists of light emitting diodes or display 
panels like liquid-crystal panels. 
[0011] The panel switch 14 and the indicator 13 are 
connected with a controller, and they are so constructed 
that the controller controls operation of the electric blow- 
er 7, the drive motors and the like when the user touches 
the panel switch 14, to move the cleaner automatically 
with the rollers 1 1 driven by the drive motors while suc- 
tioning dust by the electric blower 7, and it stops at least 
the drive motors 3,4 when the user touches a certain 
part of the panel switch 14 in case of emergency during 
automatic travelling. A reference numeral 15 represents 
a power supply switch. The controller consists of micro- 
computers having travel control means 6 for controlling 
the drive motor 3 and 4. 

[0012] The main body 1 houses therein the intake 
opening 9, electric blower 7, dust receiver 1 0, battery 8 
serving as the power supply, right drive motor 3, left 
drive motor 4, distance sensors 2, level sensors 12, and 
the like, and it is covered by transparent enclosure 1 6. 
The distance sensors 2 and the level sensors 12 thus 
transmit and receive light (i.e. infrared rays) through the 
enclosure 1 6. The level sensors 1 2 transmit and receive 
the light (infrared rays) through protruding portions 17 
where parts of the enclosure 16 are protruded, since 
they are mounted to these corners of the main body 1 
in a manner to face slantingly downward. The enclosure 
16 may be constructed semitransparent. This ensures 
reliable operation of the sensors for detecting a distance 
by transmitting and receiving the light (infrared rays), 
and allows the self-moving cleaner to get around an ob- 
stacle and the like while travelling, so as to improve trav- 
elling performance and to provide the self-moving clean- 
er with the enclosure of simple structure while reducing 
the cost at the same time. The distance sensors 2 or the 
level sensors 12 may detect heat sources. And the re- 
sults may be displayed on the second indicator 1 3. This 



advises the user to remove obstacles, for instance chil- 
dren or pets, which they detect at the starting the auto- 
matic travelling 

[0013] The travelling operation is now described re- 

5 ferring to Fig. 2 through Fig. 4. 

[0014] In Fig. 2, the cleaner starts to travel at point A. 
The cleaner moves to turn the main body 1 when it de- 
tects an obstacle at point B with distance sensor 2-1 
mounted to a forward section. While it travels along the 

10 obstacle using distance sensors 2-2 and 2-3 mounted 
to its one side, it determines that a parallel orientation 
is established at a point when outputs of the distance 
sensors 2-2 and 2-3 are generally in an equal condition. 
Assuming that the main body 1 takes an orientation in 

is parallel with a wall at point C, the heading direction at 
this point is designated as a reference direction , to which 
the main body 1 travels, in direction sensor 5 for detect- 
ing a moving direction of the main body 1 . Directions to 
be determined are designated as reference direction 

20 »o M , direction n 1 D , direction n 2 B and direction tt 3" at ap- 
proximately every 90° in a clockwise order, as shown in 
Fig. 3. As the cleaner travels along the wall thereafter, 
the direction sensor 5 determines that the cleaner has 
completed a full round along walls of the room when It 

25 has traveled for a predetermined time T' from point G 
to point H, after the direction sensor 5 detects the refer- 
ence direction "0 U . Although the cleaner takes an orien- 
tation of the reference direction "0 n when there is an ob- 
stacle shown by slant lines, the direction sensor 5 does 

30 not make detection of a complete round, since the clean- 
er has not as yet traveled for the predetermined time 
TV This has an advantage of not requiring special 
means of detection for completing a full round through 
the walls of the room. The direction sensor 5 comprises 

35 an angular velocity sensor using gas flow method, vi- 
brating method, optical method or the like. 
[001 5] In addition, the cleaner is provided with battery 
capacity detection means for detecting a capacity of the 
battery 8 which provides power supply to the main body 

40 1 . it turns off the electric blower 7 for suctioning dust on 
the floor surface, moves the cleaner along the walls up 
to a predetermined location and stops the cleaner, when 
capacity of the battery 8 is reduced. Accordingly, this 
can provide the self -moving cleaner, which does not 

45 stay in an unexpected place to obstruct traffic. 

[001 6] Described next is a second exemplary embod- 
iment of this invention referring to Fig. 2 and Fig. 5. Like 
reference numerals are used to designate like structural 
components as those of the first exemplary embodi- 

50 ment, and their details are skipped. The cleaner first 
travels alongside of walls. It then travels inner area of a 
room while moving back and forth in a predetermined 
direction and another direction opposite it using direc- 
tion sensor 5, after determination that it has completed 

55 a full round along the walls of the room. It can travel and 
clean dust throughout the room, as it collects the dust 
in corners of the room while travelling alongside of the 
walls, and suctions the dust inside of the room while 
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travelling the inner area with guide of the direction sen- 
sor 5. 

[001 7] A third exemplary embodiment of this invention 
is described next with reference to Fig. 6 and Fig. 7. 
Again, like reference numerals are used to designate 
like structural components as those of the first exempla- 
ry embodiment, and their details are skipped. The clean- 
er first travels alongside of walls, and thereafter it travels 
an inner area as guided by direction sensor 5. It again 
travels alongside of the walls, moves toward the inner 
area of room at point "H M after determination that it has 
completed a full round along the walls of the room, and 
turns off electric blower 7, drive motors 3 and 4 to stop 
the travel at point "I". There is a case that a door can not 
be opened as main body 1 obstructs opening and clos- 
ing of the door, if the main body 1 stops travelling near 
the wall as shown in Fig. 7 where there is the door that 
opens inside. A problem of this kind is avoided, however, 
by making the main body 1 to stop travelling only after 
it has moved to the inner area of the room. 
[0018] In Fig. 6, the cleaner first travels alongside of 
the walls, travels the inner area thereafter as guided by 
the direction sensor 5, again travels alongside of the 
walls, moves toward the inner area of the room at point 
n H" after determination that it has completed a full round 
along the walls of the room, and turns off the electric 
blower 7, the drive motors 3 and 4, to stop travelling at 
point T where distance sensor 2-5 mounted to an upper 
section of the main body 1 does not detect any obstacle 
above it. If the main body 1 travels beneath a bed or a 
desk, for instance, and stops moving, it gives rise to a 
problem, because the main body 1 hides itself under the 
bed or the desk, that requires the user to locate it when 
he/she is to use it again. However, the above problem 
can be cleared by allowing it to move only to an area 
where there is no obstacle above it when it stops trav- 
elling. 

[001 9] Furthermore, in Fig. 6, the cleaner first travels 
alongside of the walls, travels the inner area thereafter 
as guided by the direction sensor 5, again travels along- 
side of the walls, moves toward the inner area of the 
room at point "IT after determination that it has complet- 
ed a full round along the walls of the room, and turns off 
the electric blower 7, the drive motors 3 and 4, to stop 
traveling at point "I" where distance sensor 2-5 mounted 
to an upper section of the main body 1 does not detect 
any obstacle above it. During this moment, the cleaner 
turns itself by 360° to determine if there is any obstacle 
around it, and stops operation only when it finds no ob- 
stacle. There is a case that a door can not be opened 
as the main body 1 obstructs opening and closing of the 
door, if it stops travelling near the wall where there is the 
door that opens inside, as shown in Fig.7. A problem as 
described here can be avoided by making the main body 
1 turn 360° to detect presence or absence of any obsta- 
cle around it, and stop operation only when there is no 
obstacle, when the main body 1 moves toward the inner 
area of the room and stops travelling. 



[0020] Referring to Fig. 8, a fourth exemplary embod- 
iment of the invention is described next. Like reference 
numerals are used to designate like structural compo- 
nents as those of the first exemplary embodiment, and 
5 their details are skipped. When the cleaner travels 
alongside of walls by controlling right drive motor 3 and 
left drive motor 4 using an output of distance sensor 2-2 
mounted to its right side, it reduces rotational speeds of 
the right drive motor 3 and the left drive motor 4 in a 
10 manner to decelerate the travelling speed, when a dis- 
tance to a detected wall obtained from an output of dis- 
tance sensor 2-1 mounted to the forward section is 
smaller than first prescribed value L1 . In addition, it con- 
trols the right drive motor 3 into forward rotation and the 
is left drive motor 4 into reverse rotation in a manner to 
make a counterclockwise turn, when a distance to the 
detected wall obtained from subsequent output of the 
distance sensor 2-1 becomes smaller than second pre- 
scribed value L2, which is smaller than the first pre- 
20 scribed value L1 . The above is a case when the cleaner 
makes a turn inside a comer. The cleaner can turn 
smoothly in the comer without hitting the wall, when the 
travelling speed Is reduced in advance to avoid it from 
hitting the wall ahead, and by presetting the second pre- 
25 scribed value L2 used for comparison with the output of 
the distance sensor 2-1 mounted to the forward section 
of the main body 1 to such a value as to eliminate a 
chance of the main body 1 hitting the wall in front of it 
during its turning movement. 
30 [0021] Next, a fifth exemplary embodiment of the in- 
vention is described referring to Fig. 9. Again, like ref- 
erence numerals are used to designate like structural 
components as those of the first exemplary embodi- 
ment, and their details are skipped. When the cleaner 
35 travels alongside of walls by controlling right drive motor 

3 and left drive motor 4 using an output of distance sen- 
sor 2-2 mounted to its right side, it reduces rotational 
speeds of the right drive motor 3 and the left drive motor 

4 in a manner to decelerate the travelling speed, when 
40 an output of distance sensor 2-1 mounted to the forward 

section represents a value nearer than first prescribed 
value L1. In addition, it controls the right drive motor 3 
into forward rotation and the left drive motor 4 into re- 
verse rotation, while maintaining their speeds equal, in 

45 a manner that the cleaner turns counterclockwise by ap- 
proximately 90° when the subsequent output of the dis- 
tance sensor 2-1 shows a value smaller than second 
prescribed value L2. In other words, the cleaner in its 
position makes a turn of approx. 90° about a center of 

so axis at a mid point between the right drive motor 3 and 
the left drive motor 4. Upon completion of the approx. 
90° turn, it further makes another turn of 90° by driving 
both the right drive motor 3 and the left drive motor 4 
into forward rotation with only the left drive motor 4 ro- 

55 tated slower. When the cleaner is turned by approxi- 
mately 180° in this manner, it is situated adjoining the 
track it has traveled on its way, but in a direction opposite 
to it. It travels thereafter again toward the opposite di- 
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rection according to the output of the direction sensor 5. 
[0022) In making the second turn of approx. 90° here 
(i.e., both the right drive motor 3 and the left drive motor 
4 make forward rotation, with a speed of the left drive 
motor 4 reduced), there can be reduced to a great extent 5 
possible an area where the cleaner fails to sweep 
through in the forward and the backward passages, 
when it is turned slightly more than 90°, and moved it 
thereafter In the opposite direction according to an out- 
put of the direction sensor 5. w 
[0023] Furthermore, with regard to a relation between 
a travelling speed of the cleaner when it travels along- 
side of the walls by being controlled with an output of 
the distance sensor 2 mounted to the side of it and an- 
other travelling speed when it travels in the predeter- is 
mined direction within the inner area of the room accord- 
ing to the direction sensor 5, the former is set slower 
than the latter. This decreases a frequency of the clean- 
er to collide with the walls since it is closer to these ob- 
stacles when travelling along the walls, and reduces a 20 
chance of damaging the walls and the like. In addition, 
it also has an advantageous effect of cleaning slowly 
and thoroughly the entire areas near the walls where 
dust has usually collected. 

[0024] A sixth exemplary embodiment of the invention 25 
is described now with reference to Fig. 10. Like refer- 
ence numerals are used throughout to designate like 
structural components as those of the first exemplary 
embodiment, and their details are skipped. At first, the 
cleaner travels as same as the second exemplary em- 30 
bodiment. When the cleaner detects an obstacle at point 
J with distance sensor 2-4 mounted to its left side, it 
turns approximately 1 80° into an opposite direction, and 
continues thereafter to travel the way back in the oppo- 
site direction according to an output of direction sensor 35 
5. The self-moving cleaner provided here stops its op- 
eration when it detects an obstacle at point K with dis- 
tance sensor 2-3 mounted to its right side, where it de- 
termines that the obstacle is a wall of the room and that 
it has traveled throughout the interior of the room ac- 40 
cording to its function of travelling the room with guide 
of the direction sensor. 

[0025] A seventh exemplary embodiment of the in- 
vention is described now with reference to Fig. 11. Like 
reference numerals are used throughout to designate 45 
like structural components as those of the first exempla- 
ry embodiment, and their details are skipped. When the 
cleaner starts travelling and detects an obstacle with 
distance sensor 2-1 mounted to the forward section, it 
moves in a manner to turn main body 1 by 360°, and it so 
diagnoses itself for any abnormality by examining out- 
puts of distance sensors 2 mounted to a periphery of the 
main body 1 using the facing wall. There is thus provided 
a self-moving cleaner which can find malfunction of the 
distance sensors 2, and improves safety by not starting 55 
itself into moving operation if it finds a failure in any of 
the distance sensors 2. 



Claims 

1 . A self-moving cleaner having a cleaner main body, 
said cleaner main body comprising: 

an intake opening for suctioning dust collected 
on a surface being cleaned; 
an electric blower for generating airflow to suc- 
tion the dust; 

a dust receiver for collecting the dust suctioned 
by said electric blower; 

a roller defining moving means driven by a drive 
motor; 

a power source for supplying electric power to 
said electric blower and said drive motor; 
a sensor for optically detecting a distance to an 
obstacle; and 

an enclosure containing therein said electric 
blower, said dust receiver, said power source, 
and said sensor, 

wherein said enclosure is constructed to be 
transparent or semitransparent, and 

said sensor transmits and receives light 
through said enclosure. 

2. The self-moving cleaner as set forth in claim 1 fur- 
ther comprising indicator for displaying at least one 
of below: 

1 ) a state of detection of said sensor 

2) an operating condition of at least one of said 
electric blower and said drive motor. 

3. The self-moving cleaner as set forth in claim 2, 
wherein said indicator comprises first indicator for 
displaying the state of detection of said sensor and 
second indicator for displaying the operating condi- 
tion of at least one of said electric blower and said 
drive motor. 

4. The self-moving cleaner as set forth in claim 1, 
wherein said sensor is mounted to a corner of said 
cleaner main body as viewed from above said main 
body. 

5. The self-moving cleaner as set forth in claim 1, 
wherein said sensor is mounted to a forward section 
of said main body. 

6. The self-moving cleaner as set forth in claim 5 fur- 
ther comprising: 

a direction sensor for detecting a moving direc- 
tion of said main body; 

another plurality of sensors mounted to the side 
of said main body for optically detecting a dis- 
tance to an obstacle; and 
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travel control means for controlling said moving 
means according to an output of said direction 
sensor, said sensor mounted to a forward sec- 
tion of said main body, and said sensors 
mounted to the side of said main body, 5 

wherein said cleaner: 

causes said main body to turn and travels 
alongside of a wall of a room when said sensor 10 
mounted to a forward section of said main body 
detects the wall; 

designates as a reference direction a direction 
of move in progress at a timing when outputs 
of said sensors mounted to the side of said is 
main body are generally in agreement, and sets 
as a reference for output of said direction sen- 
sor; and 

determines that said cleaner has completed a 
full round alongside of walls of the room, when 20 
said cleaner has traveled thereafter for a pre- 
determined time after said direction sensor has 
detected said cleaner as being in an orientation 
of the reference direction. 

25 

7. The self-moving cleaner as set forth in claim 6, 
wherein said cleaner: 

travels in a predetermined direction in the room 
according to an output of said direction sensor 30 
after determination that said cleaner has com- 
pleted a full round along the walls of the room; 
causes said main body to turn round and travels 
in a second direction when any of said sensor 
mounted to the forward section detects an ob- 35 
stacle; and 

again causes said main body to turn round 
when said sensor mounted to the forward sec- 
tion detects another obstacle, and travels back 
and forth in said predetermined direction and *o 
said second direction. 



moves toward an inner area of the room and 
turns off a load, after determination that said 
cleaner has completed a full round along the 
walls of the room. 

9. A self-moving cleaner comprising: 

a main body; 

moving means for moving said main body; 
direction sensor for detecting a moving direc- 
tion of said main body; 

distance sensors disposed to a forward section 
and the side of said main body for measuring a 
distance to an obstacle around said main body; 
travel control means for controlling said moving 
means according to an output of said direction 
sensor and any of said distance sensors; and 
a battery defining a power source, 

wherein said cleaner: 

causes said main body to turn, and travels 
alongside of a wall of a room when any of said 
distance sensors mounted to the forward sec- 
tion of said main body detects said wall; 
designates as a reference direction a direction 
of move in progress at a timing when outputs 
of a plurality of said distance sensors mounted 
to the side of said main body are generally in 
agreement, and sets as a reference for output 
of said direction sensor; and 
determines that said cleaner has completed a 
full round alongside of walls of the room, when 
said cleaner has traveled thereafter for a pre- 
determined time after said direction sensor has 
detected said cleaner as being in an orientation 
of the reference direction. 



8. The self-moving cleaner as set forth in claim 6, 
wherein said cleaner: 

45 

travels in a predetermined direction in the room 
according to an output of said direction sensor; 
causes said main body to turn round and travels 
in a second direction when said sensor mount- 
ed to the forward section detects an obstacle; so 
again causes said main body to turn round 
when said sensor mounted to the forward sec- 
tion detects a wall, and travels back and forth 
in said predetermined direction and said sec- 
ond direction; 55 
upon completion of the foregoing operating 
steps, travels again alongside of the walls of the 
room; and 
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Key to Reference Alphanumeric Characters 

I main body 

2,2-1 ,2-2,2-3,2-4,2-5 distance sensor 

3 right drive motor 

4 left drive motor 

5 direction sensor 

6 travel control means 

7 electric blower 

8 battery 

9 intake opening 

10 dust receiver 

I I rollers 

12,12-1,12-2,12-3 level sensor 

13 second indicator 

14 panel switch 

1 5 power supply switch 

16 enclosure 

1 7 protruding portion 

18 first indicator 
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